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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a SDRAM that 
can access data even during refresh 
operation. 

SOLUTION: When a bank refresh signal 
&ph i v ; BANKREF is activated, refresh address 
counters 6a, 6b specified by a refresh bank 
setting signal &phiv;REFADD are selected in 
switches 11, 12. An internal bank address 
int. BA controls the switch 12 as a refresh 
bank setting signal &ph i v ; REFADD, the refresh 
address counter 6a (or 6b) of a bank 
specified by the internal bank address int. 
BA performs counting operation by a refresh 
clock &ph i v ; REFCLK. Also updated one out of 
refresh address Ref. Add A <0:10> and Ref. 
Add B <0:10> is outputted by the switch 11. 
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~*imt t£h S D R AM *Wfct h . 

X-f-y-J-l 1, 12»i. JO?V7\sv 
is afl»* B AN K RE Ftf'&ML L-T 
U -y xaA'i<^iS^fi#0 RE F ADDTltSSft 

h. ftW^sVTWXi nt. BA*<'J7l/7^ 
>-?ifc£fI-^<2>REFADDfcLT;M yf-l2trtW 
U rtSBA-y^THW-Xi nt. B A(cJ;oTtl^$fl 

tt6b) *5y7b-yvi^O y^0REFCLKl;J:-5 
TJ&^VMftflsifTd. 4fc'J 7U-yxaT HUXRe 
f . Add_A<0 : 1 0>&t/Re f . Add_B< 
0 : l 0>4>3%. K§r3ti*2rtf:M lCio 
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im$m i ] 1 t>— **>a>? sr^tj^^A' 

(b) vyuv ~/j.®itZ%fe?l®iilztt&lt2tim 
<b-l) 19K» 2 OflWvgtt-ffc: LT v >*V 4&ci*ffiE 

(\>-2)mm 2 ^m^mmt lt ^hOr&izm&fr 

aStTWfag^M&fr&^S^fcfci'K Artsy? 
l/7yi7K «> y ^£7) vi-fixA^lc 'J 7 U ■•/ x 

(c) Mi 'J 7 U y jl ? D y ? i. tfUt^fllfS 'J 

7U y^iTb'bx^>>y^coaj*S:, MfE** 'J ru 
>f £ y 7 u -y i-ri) y 7 u ••/ y^r f i^x t ix&% 
•fh&2ffix>{ •y*tzmthmm*mm?mm. 

J^St-F-fe-yMttf&OlBfc, fflB/O^rHUX* 
77ft, «E»2oe^ffittftLTV»4«^fc*o 

c»*Ji3] <d)i«e**yrw-fic7 , y*-+-3>* 
Ay? *u 

MSAy? r H l^xttltflEA'y ? * w-f«Rt*«y b<o& 

±fi t- -y h t* ^ . i iBiioiii^s^^eii^ 

8. 

[f«^JS5] m&mvyu-yisj.mmz&^x. o 
y\,vis*n&ttc^x^hmi*v?mznLTT7 
■tztfmzzixtz%&iz . ztizmiz tv-fi# 

[0001] 

HSU fttliMr-f-f i'/^RAM (W7 r SDRA 

Mj ) w)yi,--,^2.ffl&\ l zm-hi><r>-(L'hh. 

[0002] 

AM (JAT r DRAMj ) Uimft.ZtlX£X^&i>?> 

<n. %<rm&wg\ms&iiLx~?A9u?u*:~,*r m 



(7)MPUt:ffln|,±ie<ii:LT, ^□•y^fi^tClSlWL 
[000 3] 01 2{±SDRAMc7)S^6^fi6f^S:Wl^ 

•n.^-f s vy^\-\-x'hh. %<mf—9\&-m 

?DQC0*tl?t}.lZ1^X. i«&LT8b'-y h ( UU 

h ) WT-ftfisZTWtci -y tm^izmmixxiii 

jjZtlk. i-5TSDRAMtc;itLr8X8 = 64b'y 
h cor- 9 <rm% TL*-mm*-& Limmz^nhtih . 
[00 04] i/X7-2*9a y?X'h&ii\-m>t>e>9V'y 

?mc l K<niLh±#n*-vVX'7%&frt=<»uwm^ 

X-$>& + -y7-t\s9hm^/CS. u^TYVXXVU 
-7fl^-/RAS, 3 F UXX Fo-7fI^/C 
AS. 5-^ M*-7*/WS#/WE; 7KW.*ft-5§-Ad 
d. A'y^TH^fl^BAWSDRAM^ISOai 

[0005] TKUxm-^AddlifTTKl'Xft^Xfc 

f l^xfi^Y t ifimtmx'zmtzixxmtfLZti 

l>. ^Dy^fl^-CLKCOA^i^OX-y^Cfc^T, 

f- yT-bU? Mt-51/C SS.t/o^THPT.Xhn-7 
(It/RA S#*gtt#!S<9 "L" . ziyJxTYVXXh 
v-rm^/CASRXf?* M *-77m#/WEs&* 
IBStttfBW "H" -C*>ii«f. ^rCObtcoTVUxm^r 
A d d #ffT HU-xfi-^X t LTffiSSnS . 
[0006] -ecO»O^Oy^fi^-CLKWi;^±*iO 
lyy'tiiUT. 1- yT-kU9 hm^/CSR1fay& 
7K1/XX hn-7fi-^/C A S*^1±4Jt®(0 "L" (C 
J>0. D^THW^hO-7*fi^/RAS*^^tt* 
fficO "H" T'^fLtf. *<?>t* <T>T H^^fi#Add*i 
JUrKU^YkLTJIMiSft.*. *LXZ<nm<ih4 

"H" ^*<tttK»BiL!Wi»h.6. 

[0007] HI 2£BPLTW*.tf, ^Jt 1 lfcfeU 

T^a-y^ft-^cLK tf$t>±tfh mzimr h 

fXa#, ^pfflt 1 2CtJV^T^Oy^fi# CLKtfi 
*>±3tP*&^W^rHU^fl^Yb3!)<. **l-WlTHU 
^.fl-^Addi: LTSDRAM/vKtOii^itl). 
[ 0 0 0 8 ] frT F l^Xfi^X a&^T f uxh^y 
b iCt^oT S D R AMrtUfc^Tfifc it^iJcOSJ?iftf^ 
CASHf^ (HI 2Ki5VVt{i3? 

D'v;t-( 4«jaLr^Mt 1 3*a»**. «so 

1 1 2\,ztMhy4 b-f^-7;Pfi^/WE^ "H" T* 
b->tz<7)X\ ^-fa^T-^Aai^iS^DQCo^T 

1 3»O;n.y^i§CLK(O4^0 
^^L"C8t'>yhr-^ (0!l£{fbO~b7) ^JB<J: 
ClB»ajtf<t*. -^fc^^LT^aj^ixfeb'-yh 

bfii:^, HI 2£.ti^Xl&<-Z hS= 
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[ 0 0 0 9 ] m\ t 1 4 £fc WC7* U *+-5Wrfc 
it. B*#]t 1 5. 1 1 6KMvt<?-iveitff7h*l'X{t 

1 6^13^T{S7^ M*-7Vm#/WEa< "L" T* 
t>->tz<r>X\ m*lt 1 6 WSHCr— ^ASbTJJS^PD Q£ 
4i<c>iti>T-:y-dO~d7#. ?D-y?ft^CLKcr) 

Sit*. 

[0010] SDRAMKte. mizmL'*y?k^i® 

JO 01 1 ] fflttiHl 2fc»SWfc^-f sy^f-*- 
Mi 2 r><T)rt>9 itS S D R A M*> 3 

*tLTff*>it& mMt 11, tl2. tl4. 
t 1 5 , t 1 6tf)**l*!l(C*iVvC<y?7 HVXflW- 
BA«< "L" ^SCfct^SifCV^. 
[00 12] HRtSDRAMSr*trDRAM(C*JLT 

■v-y^ff^ttitjf^^^v^. zttifiwrwJJ* 
*T?±X9A J±<r)\m2fei,zi>x^hwmxhh. t 

ZZ>tf, DRAMrt««r«»«V^^'CltlW6i:. 
—JjWrfy? Bank 0T*7?-te.X LT HfclSHCffi**) 
AV?Bankl jr'Jf-v-^-f fc^T^S. i 
ot. Ay^Bank 1 O^WTUf-v- i^lHSrBOifc 

[00133 z<dxoi,zlx. mmwiynznLx 
lumzTr-tx/rvj-r-iszftozbizxr). 7'J 
f-*- v£ «fc 6 ox ? 4 a *MNt?6 £ t *«im:«r 
-5. -Iit<4. mkDRAM^^XnhilX^tz^ V9 
y-7"fcn5;frS;£, DRAMrtSKEOSi/Uffctd 
Zt#X'%&. 

[00 14] ST. SDRAM(;fe{tS'J7^-y^jL^r 
iCKtt . 3j— MJ 7 U y ^ i t -te/l/7 'J 7 U >y S^ifl 2 
OW-F4«W. ^-h'J71^-y^aT'(4. F^SB'J7 

iijjwtr y f+-yWt5 . -k^y^u 

- h y 7 U -y x jl i: imWfcSiOjg 
LTfr? i>OT*&2>. 

[00 1 53 01 3J4SDRAM^3r-hy7U-y^a 
CLKc7)A*>±* il )^BItC/CS= "L" . /RAS = 



"L" . /CAS= "L" . /WE= "H" . ^n>y^ 
7*/HI-S|CKE# "H" &ft*ltir?h-HJ7l"i' 
^jL*«ffi>it&. 3-?yK (&T r *-hy7U 
7y*37yh'j ) trlB^ititfltmi OOnsO 

rate is&wic i ffo* * y •t/i'A* y 7 u >y >- * $it& . 

4 0 9 6ff tE^Sitfc** 'J 'J 7 1/ y isx-th 
iZMZ\m.1ti4 0 9 6 0*- b 'J 7 U -y ya SrtS >5 jgit 

[00161 014(4SDRAMO-(r^7y 71/7X1 

CLK<7)±*>±.1)' iY )<7>mz/CS= "L" . /RAS = 
"L" , /CAS= "L" . /WE= "H" , CKE = 
"L" frfctf-feA^'J 7U-yi'.x#iBi&$it6. -fe;l,7 

y 7 u -y isnimmtixfrb 9 a-,? 4 

CKE*<"L" *gDftlt6R9. rt»>j7l/7^*t 

[00 1 73 01 5{4SDRAM^ffll^«^«l% 
£jjrf7*o-y:?llT'*>«>. 7D7?A' 7 7T2lii'» 
£>ttte£itl>;?o-y?fl-text. CLKS-VN'>y7Ty 
y^LTf*J^a-y^ i nt. CLK£f#T. .Iit£# 

[ 0 0 1 8 3 -y 7 r H r^-^Sr 

fltt*l9Rl 0 1(4. #l6Mi^l§*£;b-*(ciStT«> 
fttt^NORMAL. y7l^-y>-a.fi^«REF. vf§ 

tt^b{i#«ACTi?sraj7j-ri». -xtyrt'-fMwiiw 

(4y7U-y^aft^*REF 2K/*S1t-ft;fI^ « A C T £ 
Wt, 0*?it^v^^UTk'f *MfW6. 
[00 1 93 ^gP*^X7]$it^T Hl^Xfi-tA 
dd<0 : 1 0>S^N'y^7KU-Xft-tBAI4. *it 
■fitr Hl^XyN'-y 7 r 3RW<>?7 h'^X/N'-y 7 T 4 
tiOA*-/7ryy^Sit. foU9v-v9 i nt. CL 
KtClSlffiL.JtF'ilSPTh'I/Xfi-ti nt. Add<0: 1 

oymfftW^ytrYvxi nt. BAtfctBTiS 

it*. 

[0020] ^-f-yf- 121. 1 2 2cOO-fitt*<. it 
»DfWtcaSttflrt-ft«fl^i^* NORMA UZi 
0J«$it. rtg?7Hl^Xf|-f i nt. A<0 : 10>S 
W^'y^7HWXint. BA*«l2^$it^rV^^ 

yru'f^tiiiTjSits. 

[002 1] y7^yXA^ft:(4y7U<yxafi^*R 

EF*«?stt<bU. -eoscy7P-y^jLrHwx*'>y 

^6^Hi7J»4|g«r$it. X'f y^-1 23, 1 24&ftl 
X 'J 71/ -y yj7 HUXfi-fRe f_Add<0 : 1 1 
>fcLTf#<c>it&. y7l/-yxaTFkXf|-fRe f_ 
Add<0 : 1 l>ltfrr7VUXX't>lVyU>y is*?! 
fl#Ref_Add<0 : 10>fc. X>9Zfgfcth 
Vyls-yi/jL^yfiE^ Re f_Add<l 1>£*>4> 

»«SitS. 

[0022] 01 6(4y7U y^a7h'^^'7y^6 
0$j££jjrf7o-y:?l2-C;£>2>. y 7U>yi/i^n y ^ 
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^REFCL KftBgCJS tX 0 7 U -y is jl^ \> 7 fl# 
Re f _Add<l 1 >tfrty97 VUXij^yfizH 

■C3iJ:l/2-fO^$nTU7W>yi/ifffl^Re f 
_Add<0>. Ref_Add<l>, Re f _ 

a d d < i o >t>mmzmt>tix'iT < . 

[0023] -fe/L-7 U 7 W 'vi/aSfCtt U 7L- y iff 
-Sy<£ R E F c7)*& £>"f -fe/l^ »J 7 P -y ift-i-^ S R E 
FtvSttftU -fe;U7'j7l' y>'jL^>fV7tCj:'9^ 
H^<t> T I M E RtfmiZtl& . 

[00243 

[&BJ*<»&LJ:3fc1-Sl8S3 01 7ti2o<oAy? 
BankO, B a n k 1 Tl8j£$;h.£S DRANUCfctt 
l>-b;l,7'j7Wy>-i^«i i ^tmilT'J>l». 'J7 
UvisjiSiyrfc^Re f _Add<l 1 >tJ:-?Tf§ 
SSh!tAy?^ij7l/-y v-afirfPrRe f _Add 
<0 : 1 0>t:J:-3tllSS^JtWJ7l/7ya<0M 
&b%h. 

[0025] 01 efrChfr&XolZ. 'J71/7ya7 
h'WXfi-^Re f _Add<0 : 1 1 >ji*-f 'J 7W 
i'jt.yN'^ft-SlRe f_Add<l 1 >*><i>g#T§ill> 
<7>T\ 2O<0/N'y?#£5KvSttfc§*U U7W-yxa 

[00 2 6] ,T<0J:3£, 2i(OA'y?TfflS$fi6S 
DRAMtlfc^Tt, 'j7l^-y>-aTH^* , 7y^6 

\m^y? it&Liizffl&fcth i a t y 7 u -/ 5^ * r h 

U^ft-f-Re f_Add<0 : 1 l>£$fc£LTOSfc 
ft, y 7 V y z/*mt<mi&*\**:tL?ti0)rty9 

UfftSflTV^H. ioTSDRAMmDRAMS' 

ffl^yc>-7.f w*y*—-?yx\i.^ y7Uyvai&f£ 

<7)V ^ S R A M iRfr VftHftg Jt^S t ffi< & 6 t 

[0027] ±m<?>* ? zmaiffiktht: 
MzKztitzhox'h*) . y y\s-y>-i.mttWzhT- 

9<F>7 9*Xlffl&b%Z> S D KkWbffi&thZ. fc£ 
[0028] 

y?mij>t>mi&ztiz**v rw zmtmmi^m 
mmmx-hix. (a)m&m<w<y7m?>&« iz 

ftfoltzV7\"vy2.7V\/Xi)*7y? b. (b) 'J7 

u -y x A»«5*«jtt6*&t:attfl:«f i *m 

b . ffiey 7 U -y s'aftftt:**:h.&ttS 'J 7 -y 5/a 

U . ( b - 1 ) mSM 2 ^fl-f tfiSttft lt war ma 

*. (b-2mim2<om^^mtix^h^zn9\- 



WrhmLmLW*y?W>-^t:fgfcthrty9r* 
)sx£&txmi%mmt:&.itrhzbiz£<). mi 

V7Vvi'3.7Y\sXi]*)y5<r>\, yrtup-^lz y 7 u 
•yi/a^n y^S:^Smi<0A^ -yf-fc. (c)flffEy 

71/^a?d ••/ foiut^romnay 7i/»/i/i 

THUX^^y^cotilTJSr. fiTfB**y £ 'J 7U 
•y x *-fl 'J 7 -y 3.7 YVX b L T SUB 2 <7) 

[0029] Z.OW%<F>0 *>ff*S2^*^l.i<7){±, 

sr*ja i Mt&<om®*mmimi&Th -> x . am 
si*v)7\s40>\&j}®mmi-th*-Y*:v vm 

ftnmz. m&'<y77YUx£y-,*L. mm2<n 

mmmc ix v ? -y * rtssr awi 

■■*-*5-yf-|UB«fcHli*. 
[0030] £ a %H:£JS 3 t co(i. 

ta^t y r w cry j f-v- : J£tfrmizm%zti&% 
<rymi*y? cov wiirte^'y 9 7 y vx & 5 -/ i- 

[0031] £O^ajc7)0 *>IS*JS4 itftfi. 

1 ie«fti5i«ia#«Maig^afj)oT . mm 
mnrty9®n%«\tmLnmv*y?frhm$.zti. 
mi^y97Y^x\imi^y9i7^twn^'/ v<nm 
issx-vYx-hh. 

[00 3 2] Zcr>?fflcr>o-hm$ZJB5l,Zfrii>hi><Oit. 

mm 1 nm* m^ti^^z^M^mmm^mi 
mmx-h^x. m^mvyu-y^^mfpizti^x, 
>)yvvi/a.n$i.bt£'>x^m%i*y9mizni,x7 

^&jEjRtznmmimz®z.&. 

[0033] 

im<om&mm 

$m<mm 1.01 it*m<vmm<r>&B 1 c*»*»& s 

DRAM^$lIffllgpc7)«^S:^t-7'D-y^iaT'J>&. ££ 
T'(i SDR AMJi 2m^y9 Tffi«$iX* ^ t 'J 7U 
-fMEM*fl|i-C^4. ZLXt®£(r>£ olz. *tt?ti 
ff)*y9*m.lz®ftZithZbWX'*Z>. rty9it* 
tL?ft.mUI2" = 204 8fflc0ff*^fll«$<Xi. . 
[0034]?O-y?A-y7r2 im&fr$> W&2tl& 
9a>y9m^ext. CLK$-vC-y7r 'J ^^LT^SP 
9X3-/9 int. CLKSrai^-tS. 7HUX><77t 
3{i^gS*^A7J$tl/iTKU^fi^Add<0 : 10 
>*n&9u>v9i nt. CLK(cS-^V^T^'-y7ry 
V^L. rtgS7HU7.<i#i nt. Add<0 : 1 0> 
b LTHSTl-rS. *V ?7YUXrty 7 T 4 tt^»3&>^ 
ATJ^^^^TKU^fi^BASrrtgS^D-y^ i n 
t. CLK{cS-^V^-C^*-y7ry>^L. nW^y97 
YVXint. KAbLXft-ft-th. 
[ 0 0 3 5 3 E88 1 a lifflWm^ v 7 rAV^y H 



(5) 



mm¥l 0-247384 



T3-y&%A,?t3'). rt«?ny?i nt. CLKfc 

S. D'77Kl/XXha-7'fI-Jt/RAS x 35A7K 
W^n-7"fl^/CAS. 7-f M 
WE, ?a7;^*-y;H§CKES:Wc». TH 
W^fl^-Add<7: 1 0>£7 YVXJ^Vr 3*> 

fft-fftAfl-fa. E8S1 alivlft^fl^ClS-? 
V^Tt»7Wyxafi-^^REF, y 7W-yi/jL?Oy:? 
0REFCLK, -*Z)V7 'J 7 b-y ^aff-f-^ SRE F, 
ftttfcft^ACT. g^HJLfi^READ, 
*<t^WRITE» r'Jf-v-xfi^*PCG. 
ff-f* NORMAL. ^N*y^U7U-yVAf|-f<*BAN 
KREF££fft-TI>. 

[00361 02 liESS 1 a tfO P^ggmfife S: fl^-T S HISS 

t*o-7*fI-5?/RAS N n^ATHl^xxhn-T'fi^- 
/CAS. M*-7/MI-5!/WE. ?D-y:M* 
-7/MI^CKEkh -Ht-fil^-y^Ll-LSClio 
t«?D»/? int. CLK^S^^Tv\'-y7r 'Jy 

[0 0 37]«ttftm#*ACTJ4/CS= "L" . / 
RAS= "L" , /CAS= "H" , /WE= "H" 0) 
fcfcfc "H" £8^Tj£ttfl:-ri>. t*5i»fif#WR 
ITEI3/CS = "L" , /RAS= "H" . /CAS 
= "L" , /WE= "L" C0fc££ "H" £$oTv§tt 
-ft-tS. R*itiLlI-*p-*READte/CS = "L" , / 
RAS= "H" , /CAS= "L" , /WE= "H" ff) 

fcfcfc "h" m^z%&fct&. -ry**-y<i** 

PCGIi/CS= "L" , /RAS= "L" , /CAS 
= "H" , /WE= "L" VkZlZ "H" £8-?T*Stt 
fcth. *3ttftfi^0ACI\ #§a^<f-f «WR I T 
E. Si^tilLfi-^^READ, Tyf-A—xft-^PC 

ff^NORMAUi "H" fcSoTigtt<fct4. ffl 
U 7U^-V-^A'y^^(i-f^PCGBANKA< 

[0 0 38] ioryf-v-S^V^flHtflW^PCG 
BANKti. /CS= "L" . /RAS= "L" , /C 
AS= "H" , /WE= "L" . ZlXTFlsXii^ A 
d d< 1 0># "L" (Ot^lC "H" S-^oTvStt-fb-r 
h. 

[0039] A>;ij7U7 j/Afi-t^BANKREF 
7KUXfI-f§-Add<7 : 1 0>*«£T. "H" T£> 
0, *>o*-Kfi#<£MODE# "H" *>«MC "H" * 
$->TV§tt'fb-f6. idTt-Hfl^^MODEJif-y 
7-bU^hfi-^/CS. n<77Kl'7.Xbn-7fi-§/ 
RAS. n7^THU-X^ho-7'fi-^/CAS, 54 
M *-7VW|-S?-/WE<7>£-t# "L" fc&ofiStttt 
Lfc«afc*>* "H" fc»-5TSHHW*. 
[0040] U7U-y^af|-t^REF{i. 



cO&ffi£fcV>T<i. /CS= "L" , /RAS = 
"L" . /CAS= "L" , /WE= "H" <0%&fc 
"H" £8->T«ttflsLfc#, *W[0«JIMci3^rtt 

fl»*BANKREF# "H" *StfU*$Stt<fc*4. 
[0 04 1 3 tfz. -b/I/7U7U y^jLfi#0SREF 
li. flaW)tt«t*JV^TIi, /CS= "L" . /RAS 
= "L" , /CAS= "L" . /WE= "H" <r>%isX 
fcot, 1po9xiv9A *-7;HM-CKE# "L" £ 
S&^fcO* "H" S-JMiSttftL*:. L*>U * 

"L" /<y?'j71/75yaOT*BANKR 
EFfc "H" **ofc«*t$Stt*W-*. 
[0042]$:fc» 'J71/7J/4?07?*REFCL 
KttU 71/ y 5^*«**RE F*aKHHDT3IffiS# 

[ 0 04 3 ] 0 1 ISM*) . 'J 7U-f flflliaK 5ttiS 
filtit#ACT. »*a*fi**WRITE. ItMH 

Lfi^^READ. :ry4"t-iW94PCGfr.AJj 

[0044] IWfi#*NORMALA«attftL-CV^ 
fc 5 , fiP*> U 7 U -y >- *T*V^«OlM&&«fT;b*l.6* 
£fctt, 7 Kl/XA'7 7t 3*»S>«K>*lfcrt*7KI'.x 
fl^int. Add<0 : 1 0>#*X>r «yf- 1 7 fcfl-L 
W'JTM MEM^t^-i.f>ilS. £tz. rt>7T 
H U^ys'-y 7 r 4 *^(i7— K l 4-^rtgpyN'y ? 7 K u 
Xint. KAtftj-iLhtlhtf, iWtfl-^NORMA 
L#iSttfl:l/0*4i:&lCliX4 7fl3aA5y-Kl 
4. 1 5 Srg^-f •?><?)-?. f*iS5Ay?7KU.Xi nt. 

[0045] «I#[i-^*NORMAL*%ttft* 
■f, yN*y^U7L-yv-ift-f-^BANKREF*ivS14L 
fc«^Ctty-H14. 16*«X-<-y^l 3atCj:-oT 
S^t:S«!$ix. rtS5A*y^7Hl^Xi nt. BA«'J 
7l^-yva>'\*y^ig^^^REFADDi:LT7.^ y 
^1 3a*^Jfi^l$ni.. 

[0046] -yf-1 2(C«U7U y>-ifi^-*RE 
F^WCA'y ? 'J 7 V -y v-ifi-^^. B A N K R E F& 
l^U 71/7 i^A'y^i&^fi-f^ RE FAD D*<-^X <o 
<U 1»*t&$IJfflllC«to-C'j7l/y^ J .^D>y^«RE 
FCLK*<D7U>yj/a7HUX*'>y^6a > 6bc7) 
U-r^AHc4i.4>tlS. $.t:XA -yf-1 1C{)|J7U7 
xafl-^* RE F&^tftcyN'y? 'J 7 U -y x Afi^-fli B 
A N K R E FSt^ U 7 W -y x a A'y ^ R E F 
ADD^-S-^i-U l J71/7y*7Hl/M>7>'3'6a 
<r>\Sti)fz&V7U vi/j.TY\'XRe f . Add_A< 
0: 1 0>S^'J7Uy>'i7HPX^'7y^6b<y)ai 
*^SU7^ yyjL7KUXRe f . Add_B<0: 
1 0>(T>^TiXi3^)oh. !i71/7ya?07?*RE 
F C L Ktf$-Z. hiXtzHn U 7 U -y Is j.7 H \sXl]*7> 
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9 h t <0 £ * * 0 7 M M E M ^iH 7J + h . 

[0047] *HMOJB.HfJiC:co«J: 3 icy 7 U -y 
7 F U Xij <7 Sr&^'y 7 £k fcRJtT . -SWO" 
?fc'J 7Uy i^a l/O^SKi o—jj<D><y?0)T- 

[0048] -fe;l^7 'J 7U y i^i^>f "7 7\Z\tW7 'J 
71/7 i/a<i-t0SREF*<4^.^. WJ7I/7 
vaft^*SREF<?)iSttf£. BrJ&lflI!#gaL-C«K 
fl^TIMERtfvSttfc-fl.. IS^I-t^TIMER 
tiQIKl «8I^1#«T I MERtfvSttft 

t& -I t T"J 7 U -y xafl^- « R E F , 4sA>7 'J 7 V 
i/afi^^SREF^tt-fb-ri.. :illi?07?^ 

-7/hi^cke** "l" x'b&mmmtz. 

[0049] £-f. G^fc|5]«<9*-Fy7Wyya£ 
fH*£fctt. 01 3tC*$^^l(iJt 1 7£fcftl><I 
$M.-t&mWm^l,Z£-oX*- F "J 7 1^ y yi37yF 
SriS^-ri.. IP*>/CS = "L" , /RAS= "L" , 
/CAS= "L" , /WE= "H" . CKE= "H" T 

*REF*i "H" \,Ztc*). ^^TBtSW^WgjaLT 
y7L-y^a^a y^<^REFCLKt, "H" ttth. 
[00 50] £tzm2frt 3 tyt 3 *HZ : £-Vm^<t>M0D 
Etf "L" T'hhOrZ^V? y7b-y^i{i^-0BAN 
KREFt "L" T'&O. 2 £Sjmt^ NORMAL 
{, "L" ;U«y*17, 1 3W»-Tixi,aS 

AUtfrfelvStO. t-t-fe;l^7y7L-y>' J .fi^*SRE 
Ft>^ffittT'J>&„ 

[005 1]-*. y7Uy^ifi^<jiREF{i:X^ y 
1 2t3A^$iX&. Ay?'.j7Wvif!^ 
BANKREFA^frgtt<9i§-&Kti. -y^-1 2{i'J 
7 W -y isi-Wft* RE F^ttftf 'J 7W y -/J. 
?07?*REFCLKJ'J 7l/7yiTHW)V 
?6a, 6 b^fcSECA* X4 -y f 1 1 «i U 7 
V y vafl^RE FtfStt-ftf 'J 7\s y >-*7 

Fl^tf^y^a, 6 boati7JSra5iR6*JtcaJ7a-rS. 
*Lt\ X-f -/f-1 1 . 1 2fcJ:-3TigiR£*U>y7U 

[0052] o£ 9'J 7U-yxaft#*REF«*?£ttfl; 
tSSC^BankO, B a n k 1 #2fcStC»tR$ 
it. -^y7U-yv-iTHUX^'7y^^*'7>'h(& 
ffjbtfS. y7U-y^aTHUX*'7yf 6a, 6bO 

TKUX^^V^Cil^y 7l^ y^A^a.y^^RE 
F C L K #A7l 3 ftt ^ -7 y F T -y 7 $ #1 & . 
[0053] Z<r)£ol,ZLXmftZ1XtcV'7l'V'>jL7 
FUXRe f . Add_A<0 : 1 0>*4VM4Re 
f . Add_B<0 : 1 0>«. AST FUXftf i n 
t. AddW^7H^int. BASDftbO 

tcxtyrM MEMA.t4t^iti). y 7U 

•y x a/N'y^^Sfi-f-* R E F A D D t, ^ t y 7 U'f M 



EM'vfc-S-X.^iX&tfrC. AV;BankO, Bank 

i fciswc . y 7 u >y -> jL^coffr Fi-xti-eft-my 

7U?XA7HWRe f . Add_A<0 : 1 0>, 
Re f . Add_B<0 : 1 0>tC«k^-C^$il&. 

IX 'J 7 W >y 1/ a? F U7.Tlg£Sftjt 1 ffO-Xty 
t;W<ij7l/7yi$W. 
[0054] y7W-yxju^o>y^^REFCLK{i. 
*- F 'J 7 W y /i3 vy FtfATJ?*.* r t fcAy? 
BankO, Ba nk 1 KttfEf 7W ^s.7 FW 
X*<7y^6a, 6b^fc355tCA73t*. ft^T. 
y^BankO. B a n k 1 tf&SiZ 'J 7 U y S^a 
&Cifck=5rO. 017T-jS§*U>J:3&t&fc<o*-Fy 

7 U y y a. tm&t 6 £ t h . 
[ 0 0 5 5 ] SIC, HfilcO-fc^7 y 7 -y vjlS: 
ffoJ^WJ:, 01 4 'fcS$*lfc«MMt 1 9Cfcft&ffi 
$-S-tSSIffll^i^J: otW y 71/7^ Jt3-7y H 
Srtg^-S. BP*>/CS= "L" . /RAS= "L"., 
/CAS= "L" , /WE= "H" , CKE= "L" f 

•r -b;u7 y 7 w -y ^ift-t <t> s r e f tvStt^-r* . ^ 

s h 'J 7 U -y >- iCO^t UT— 
y ^« 1 ffW^ ^)*;)\stfV7V-vi/a.Ztl& kMZ*. 

)\,7V7v<,is3.?4-?i i^^m^m.^zwm^ 

«TIMERS:?S^I:-r&. 

[0 0 56] £<9*lKfi-55-<*>TIMERk:J:>?y7W 
yifl?^ RE F JtX-fe/1'7 071/7 vj-fl^-^ S RE 
F OStt-ft*^ L. &«Dl?f, -r^rfc-fe t 5 

<r>£o%mmm y )mLX. ■t^y^yu-y^^jn 
avyF (CKES: "H" tz+t) IfiJdjZtl&iVrt 
y^BankO. Bank l*«Xi(: l J7V7^?tl 

[0057] *te«MH(cl«ro»ff , HP*> 1 vs'y ^<yj 
y 7 k y : S3.-rmmz^XWl-tZ> . lAy? 
<7)^?:^--hy7l/-yxi-ri>3vyH (UlT r lA'y 
^-h'J71/7y i 37>'Kj CTtlfWTOJ: 

S= "L" . /RAS= "L" , /CAS= "L" , / 
WE= "L" , CKE= "H" , Add<7>~<10 
>= "H" X'hh. i^tl't-Ffi^^MODE^jS 
&\t-th<r)X\ ^'y^y7U>yvafi-t^BANKRE 
F^JStt-ftt. /WE= "L" T*S(Ct,^i5^-ry7 
U yxafl-f «REFA«, tot 'J 71^ -y i^a^D y 9 
tfREFCLKiiittflr*-!.. 
[0 0 58] -/f-1 3att>»N'y^y7W>y^a<i# 
<t> B A N K R E F tfiStt -ft ? iTJt ^IC(± 7 - F 1 4 . 
16£JglTf6. ^-Fy7Uv>'a3VyFlC*J(tl) 
«Wt*0«^BUQi. 01 3<y)^t 1 7T*$itS 

«®t i im ^;i^)»tf feh.*^>"c, ^'y ^ y 7 

W -y xafl-§-^ B AN K RE Fti^-- F U 7 1/ «y a 3 
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[00 5 9] X-f 1. 1 2fc{±A'y?y7W>/ 
V^*«*tCli 'J71/7 v *A'y ?t6£fi-f RE F AD 

[0060] Urtf-sT, lA*y^-h'j7L/7y* 
37yF#A*Wc^ M&>*>9TVVXi n 
t. BA* t 'j7l^-yS/aA'y^iS^f|^*REFADD 
fcl/CA4 y+1 2*M*U A&A'y^TFWU n 
t. BA£<koT£5e?ftl>A'y:?<0>,7Wxa7F 
U^W6a (J>l>Ui6b) #'J 7U--yj/.x:?o 

(J7l/7Xa7HWRef. Add_A<0 : 1 0> 
SlXRe f . Add_B<0 : 1 0><D5 *>. SfrSit 
hHWXA y^- 1 1 {Ci-oTattSitS . 
[006 1] Z<7)i:ol,zlXV7l>v*/x7Vl'XXlfc 

t*-h'J7l/7i/a37y F#A7J $ tlhmz 2 O<0 
Ay?Bank0 , Bank 1 U 7Wv-a-f 

l>OT«i^r< . U 7 W v<y?£AV:? y 
7 -y B A N K R E F Tit^-f S i: 

[0062] ttz. l/N'y^<7)AS-b^7i;7U-yi/a 
•TI.3Vyh* (OT r lA'y;WJ71/7ya37 

yFj ) (i, fiflitfJaTwiacilWl^felftJWii 
bX'S-tbtlh. BP*>, /CS= "L" , /RAS = 
"L" , /CAS= "L" , /WE= "L" . CKE = 
"L" , Add<7 : 1 0>= "H" Xhh. Z<T)%r& 
lz\i 1 r<z/9<n7tffrt- F 'J71/7 x A^^CvSttfl: 
•tl> U7L^yv'jLfi#^REF, D 71/7 y*?07 7 
*REFCLK, Ay^U71/-yxjL<i-f tf-BANKR 
EFKflDiT, CKE= "L" T&I><7)T*/WE = 
"L" ttt6ji?^)1'-lr;l/7U7V-yxj.f|-§-«SREF 

[00 6 3] ftoT. 1 Ay^^Sr^-MJ 7Vv~s 
j.tl%r£tmi£olzlX. f§£U:A*y?«)lffo 
'J 71/7 x jl S*ll> tftfc. -t/P7 D 7U 

•y Xifl-t 0 S R E F#*^7 V 7 U y i/ a 9 4 ~? 7 IZ 

A7i$n, -jmmmuzwm^T i mer#*§ 

tt<fc-fS. -fe/P7'J7U-yi/ait§7W3-7yH (CKE 
7 1/ y x a. 3Vy FATJl^O U 7 U -y i/ a A' y 

•^^REFADDcofiji^iai-efts. %->x. nzzti 

£A'y ?ieov vc . $&k<?>*.)i>7 V7U-/is*t ffl&uz 
IX, -t;W7y7i/ yxa^Ton-7yH^A7)S^I> 
& X' 'J 7 1/ -y i/ jl f 3> w t #T'S S . 
[0064] 03Ji, -^rc7)y\>^^-hy7V yx 



y^TFl/^BAT^SflS^y^BankOWW;: 
WLTO*-Fy7Wyi/jt.3-?yF#A?JS*U A'y 
^Bank0<0A*<y7l"yvAi!rf^fcAI>. — #. B$ 
Mt 2. t 3tiiV^A>;Bank l*9t5g§iU % 

ti?tuzti\^xmmt<i*ir<t>ACT. s!^tbLfi#^R 

EADtfvSttftLT. ffl;Llf3:y*0-y?-<M7;UDCA 

SW-fyi/#J£ai.£&. rnmt4l,z/<-xhT-9 

(m20tfcv^-cjiA'-xh^=4) *<ai7]S^. * 

B*#Jt 5£&«D*-Fy7l/-yv;z.:J-?yF£A 
TJLT, A'y?Bank0£*tf I V 7 U ••/ : s 

mm&zbtfxzi. 

[0 06 5] Z<?)£olz. A'y^y7l/yi/jLff^-*B 
ANKREFtV^Sl^fi^Sr^AL. CtlC*^ 
XW<ZtlhmLW7V-v-si.TYl>At]*?V9ZWL 
ft. *^&*#^<0A>:?cD#*{cttiS^i><0T\ $> 
6A'y ?<n y 7 u «y S/ jtiSft+KteoAy? <0r-^fc 

7?-t*a<*jm&&rt:#>. y7ws/3.»ft*«wfc 

[0066] L*>t, y7l/-yi/a«#^REFttt# 

zzttfx-Zh. 

[0 067] ®ifc. l^>7<VX-<VV7\s-v>>2.ifi%. 
[0068] mk<7M1&2 . 124 «i*^WHiSO»« 

2 s d r Awmm&nnti&nrt^u v?m 

Tf) h . H 1 (3^S 1 5SDRA 
M^fJ»g|50fll«tOffljiA«i. IUffila*<E18&lb 
^-f vf-na^^yfnbC, -5-*V?flS& 

[0 06 9] H5tt. Eftla£jIfln$iVCEg&lb£ 

mm-hmitZffrtmmx'h*) . rtasrh'^fi-f i 

nt. Add<7: 1 0>atft-Hfi#* MODES: 
Ml. HiS^®llc*Six^HISSlai:{iSi|flS> CBH 

[0 070] 02*'f>i3*»SJ:5C. /CS=L, /R 
AS = L, /CAS=L, /WE = Lc7)ef(C^- h'f|-f- 

><-?<n&m\wm*nnT f i/x«^- int. Add 

<7 : 10>S-«^t, NANDy-h*<iix^<^T 
# "L" T**ii:*»tTt-FRjg«#*MODE 
SET* 5 "H" CffltMW*. *UT«itf*-Ftt>e 
fl-^^MODE SET5:5?Si: fCrtSST F kXft-f- i 
nt. Add^m07^SS!2t'-y F. m3t'-yb, S4 
7!»SI6t'-yF^ ^-ffVN'-XF^, A'-^Fi/- 
^V^, CASU^fryi/i&ISS-ri.. 
[007 1] ZnXoiZlX^-Zhg:. A'-XFx- 
>-yx. CASU'fryi/Sr^-fS^-F-fe-y Ftf>H 
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?a)7i.<r>*.)Vy Vyv -vis ^ZftomzZh h<r>J<>>? 
> F £ ATrT ? 7 F B A Wgfct h $m 

w^o'j^v-yvin^yH (OT rirt>9*jyi"> 
Kj ) £A7rf&B$£*i£^|,<0-Ctt&<. 
* f> *>Ltf> U 7 U -v ^ jl £ ft h K% ) \* >- ? 5: gjg L T fc 

eir-fwTf -txZ^mtth h<r>xfoh . 

[00 7 2] H6(i. X'f yf-13bW^^^-f|HlK 
^>( 7f4 l&tf7-y«& 4 2 

[00 733 *4 -y^-4 1 tt®jfttl^<*> NORMAL** 

«■$-*>. ftot, dcO^cOX^f-yf-l 3bOttffUi& 
tt<^ffilt;fcft&^.^ -yf-l 3aC0iif^i;|5ltT-J> 
4. *-Ft£5£<t^MODESET#SttflsL 
TUfcttX-f >y*4 ltioTZ-Fl 4. 44**5^ 
fcSRSfl*. 5 vf-@SS4 2tiy-H44H4i-f.il 
fctt£5>y*LT, Ay^y^Wi'ift^BANK 

[00 74 3 t-F-tey FfcfgjKfSnv^F (JSlT 
r«-H*»h37fKj ) ttJaT«0Jt3fc*»HS9* 
KJ&f4£i:"C*£S»*ia. IP*>. /CS = L. /RA 
S = L, /CAS = L, /WE = L?fc*>. .Iflfcfto 

1 bttJ^Tt- H<i#*MOD EtfvSttft-T 
6. ieomtrt85TKU^<i#i nt. Add<7: 1 
0>*>£T* "L" fcRJ&**»fcJ:9*-FRjai# 
fl!.MODESET**vgtt-fkL, <yf-4 lttV-F4 
4^il*jg&vv>?7FU.Xi nt. BA£gj£tS. 
[0075]-*, *-FS£tI#tfMODESETtt 
t-F-fe-y h37>Fi«AAt*l^ ?*JmLft>fli 
ttfcJ&ftfcV*. ftoT5?*lll»4 2«>WfifcJ:9. - 
B 3 F-fe y h F A^KrtlffAy? 7 F U 
Xint. BASriggttlJf, ftK^E- F-fe y 

[00 763 %<r>Vk. m^m-h'Jyu-y^jLa^y 

F^-fcA-7 0 yv -y i^nvy F#A7J£ft*:i§£tt. 
vO^U7U-y^j.fl^</.BANKREFt> "L" 

0. ^JtiWrn^* NORMAL*, "L" X'hh<T>XX 
4 lRX/y -y^-4 2liVvi*.i«tfiti-*\ SSfctf) 
Jg® 1 K^SftS J: o tdWW* „ 

[0077] KC*SWIK:«ftr0>»fls. HU*> 1 /^ ?C0 

U -y -/i37y FttW£tfBT«>J: o izmw®^&w& 
i-&zkx5-z.e>ti&. ap*>, /cs= "L" , /ra 

S= "L" , /CAS= "L" , /WE = "L" , Ad 



d<7>-Add<l 0>= "H" T'J>9. *-M/7 
U-yj/.xC9i§£WiCKE = "H" „ -fc/U7 'J 7 !✓ y v 
aC7j^WiCKE= "L" fc|£5g$ft&. 
[00 783 HSScO^©lco%^fcH«H, ES&lb** 
U7V-y^j.fi^-*REF, 'j7U7yj.^n-y?fR 
EFCLK. y\'y^U7U>y^jL<i-f-^BANKREF 
£ . ftlZ-tfry U 7 U y aC0^{C«5gtC-fe/P7 U 7 
U y^ifl-f-^SREFSrtiStt^-li-i.. *L.T/<f 
?y "7 U"y =yy.m^<t> BANKRE F#*ittfc-r&?)T- 
7 yf-HI»4 2H7 yf-$itTV^ > :T-^, 
t-H-fe-y H3VVh-A*^(ClS^SiXJt^>^rHU' 
XBA**U7^y^i/N'y^i6^1i^0REFADDfc 

[00793 Zcr) i 3 &cL"£\ Hifeco^BS2T(i, HSfi 

^£7)'j7U yv-j;avyH$:A^-ri.^C %W^s7 

[00803 %mm%^. witr. 2mrt>?&k 

ffif$.Ztl&SDRAMt,Zt5^XI,t. b'*>t>fr<?»<y7cr) 

5rvStt-ftLTV^|>^ ly^y^co^OU 71^ y v'j.nv 

7U--yx J .5:1 i fa J: 3 fc-f*U£ . ^N>^THU-XSr^ 
i-*j«W* s *<. ^«HU7U y^iSrfTd^t* 5 T' 

[00813 m7ii*mi<r>$m<?)Bm3£frfr& sd 

RAMO$iJffllgp^lS«5:*-r7a-y^@T'*|,. 01 (c 
ij*$*lfc*it*>»!B 1 S D R AMVmW&ni® 

At <vmmm±. x>f 7 fi3 a*^^ .yfi3c 

^$^Cli:T'S)4. -e-LTHM^©3C*J{tSSD 
RAM<D$lJtaittri£ti. 5ISfi^©20-f-^{Ciott-S ; E- 
H|g^fi^o!>MODESETCJ:S^>f -y^-4 lC0©Jffll 
S:, 7Uf-v->-V\'>-^fi^-0PCGBANKtCj:&^ 

-yf-oiHiwcsagUfccfccftft. 

[00823H8(±^^y^-13c ^ffl«5r w*0BH 
X'h*), *4 -y^-4 5fttf5vf-@»4'6*»feiH«**l 
TV^4. -yf-4 5ttI!l^fl^*NORMAL**jStt 
*8*lTk»*«*(£«ty-Kl 4 , 1 5ZmHZ&m 

C G B A N K ffffi&it LTV ^tltt . X-f -yf-4 5HJ:-? 
T7-F14, 4 3#2VH;:iS83*l£. 7-yf-[lI»4 
6tt7- F 4 3 tc-^-i t,ii7".:fi$r 77fU. »J 
7 U y x B A N K RE F 0j£ttfc*£Mfc Lt 
/-F16K4iS. 

[ o o 8 3 3 —H<r>rtv9tfir U f-^-^ixS^tc 
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<t> p c g £§<t-t * * 'J r u 4 $ mm 5 ti> * 

y7HMEM£Sl]ffll-f£>. 

[ o o 84 J ry*-*— vVN'y^fi-^* pcgbank 

6. H2fcW>i*Sii.*1tift"Cli. ry**->*«**P 
C Gtfjgttfc-f 4 <fc a SrfHBUI-f /C S , /RAS, / 
CAS, /WEcDt&g (-e*l<P*l "L" , "L" . 
"H" , "L" CHi. rtgrHWflfin 

t. Add<10>#"L" SrS&ifcfcioTl^' 

7 r y ^'n vy h a<*^$ *u r'jf+-yA'y 
7 (i-t * P C G B A N k tfmmtt t . 
[0 085] y-v+v-itrtyrm^tPCGB 

wflmriO, -B*>siA*>^ryf-fr-y3vyH 

*<A7] StlfcB^Crt&A'y 7 7KW7 int. B A £R 

[0 086] rtUTKbXfi^-i nt. Add<10> 
# "H" X'htililMlcomwmoWL&zX^XTOI- 
P C GtfiSIM: LT (>IMHg4* NORM 
ALJi}gttftLrv%S^ s (W7KU7ft#i nt. A 
dd<10># "L" TS>ft.tfi!jfttt^<*NORMAL 

rtSPTHl'^fi-^i nt. Add<l 0>Sr "H" , 
"L" t-tS^ttCiy, -Hl-?;fVN'y?7FWXBA 
£7.4 -yf-4 5AV-F 15,4 3N2itt3>¥££ 
l>. 

[0087] ^C0f*. aS^5t--h'J7l^-yvjL3Vy 
FfcSv ^i-te/l-7 y 7 U -x >- i n -7 y F Sitfc* 

HAy 7 K y .7 1/ -y i/ a $ *U . 
[0088] <»C3WWJfc1Mr«>IWK Wfc 1 

»<oy 7P -y ^ Aismcov *tiwr** . i xv? 0 7 

tSCfCS-X-feftS. HH=>. /CS= "L" , /RA 
S= "L" , /CAS= "L" , /WE= "L" , Ad 
d<7>~Add<l 0>= "H" X'h*). *-Fl>7 
W-yva«0^C<iCKE= "H" . -fc/V7 V 7 U y x 
i^)^tC«CKE= "L" KRj&SfU. gftOJBS 
l«0«-&t|S|tRC 0K1 a*5'j7U-y^af|^^RE 
F, y7^-yxjL^O-y7«REFCLK, /n>7';7 
U-yi/-afi-f<*>BANKREFS\ ftC-fe/U7 'J 7 U -y 
^jLC0i^(;lijgC-fe;U7 'J 7 W vi/i-mm S RE F 
5rt>vSttft$-ti-S. -f-L-CAV7y7U y^af|#0B 
ANK RE F#*Sttlfrf S<0T*7 •yf-HB4 6K5 /f" 



"7^ FA?Jl$Ki&5g$iUt a>7 7 F U7. B Atf'J 7 U 
•y v- jL^N'y 7t§Jgfl^ <t> R E F A D D b IX SWlt 6 . 
[0089] ate LTHJS<0»!B3TU:. 
7OAC0 'J71/7 ^ a 37y FA7JB$C 'J 7 U y ^jl<t) 

i^vvN'v^s-ss^L-cy?^^^^^^^-. 

A'y753li>?LTy7W y^itl»^t^J: , 3. 
y 7 7 H V < . 

[0090] HilO»©4 . XftOJBttl ftSSfclfc^ 
SDRAMS-18^-fl»'^7<7)a^JEtTy7U 
•yva^y^l&ro-rt:. 4fflcO/N'y7*> 
fe«^$iX*SDRAMCfe^T, ^flfCWHteMW 
i a 7 r b IZ 'J 7 y i^iT K l^X^ ? t 

[009 1 ] 2N (N^2) /\'y7*^««$ 

^H.SDRAM(C*JV^T<5, «-A'y7(C»tTifcilC , J 
7Wyv'j.rKl^X^'»'75:iS(tl)<0t*{i^<, 20 

coy^p^y^irh-^x^^y^^^tgft, n'y^r 
y7^•y>-i■ti)C:t(^J: , ), ~m<r>^m<r>^y9n x ) 

7V y j.^4>tffiP<50NfflOy>'V7Or-7{C77 

[0 09 2] 09(i4ffl<7)yN>7BankO, Bank 
1, Bank 2, Bank3Hi£^SDRAM 
£2t'-y h^/077 HU7.BA<0 : l>Ti§S-fl) 

mm*TT&mtmx-bh. /N>77h'w^BAo±<ah' 

•yhBA<l><7)ffl*i "0" , "1" tmiztizttm 
IX, ■tiX-?timi<r)J<>7UBankO, Bankl 
&tfg!2?VN*>-7tfBank2, Bank3*^g$it 

[ o o 9 3 ] us i mrm 2 (o^y^miz^tx *ti?ti 

l^<7)V7ls y^x.T)*UXtrVy?Zmi-b. ZtltZ 
X*), VA 7*7YW®.<r>i&±mz.Z>ZtifiX'%htn 
mzm j %o$Wi>®%b% r ). -^N'y7»o2oo 

A'y 7 <0 'J 7 U y x a ilf^tpC , ®%<7» 7 fP<?5 2 O 

[ 0 0 9 4 ] la 1 Oti*^H>1cO||J6<7)»©4 S 
DRAMOSiJffllgpc7)18B!cS:*-r7o-y70T'J>l>. 01 
IZfjkZtUzmfoVffim 1 (C***^ S D RAM<DU®$<7) 
fllJSfcOffl^i, M*y77HW7.A'-y7r4*«-*fO 
A>;7Hl/XA.y7T4a, 4bK©j|§il, HCX 
-(7fl3a*tA>?7H 1^7.A' -y 7 r 4 a , 4 b C<£ 
*l-fftttJ5-f&;W >y f- 1 3 d , 1 3 e t,ZW®Ztlfz& 
b. 'j71/7ya7HW)^6a, 6b^^-f 

tivyuvi'j.rYisxtivyfbc, 6dtc^iL3t 
^T'?>s. fit, p< : ey7i^^ma9^$iis < }:5^ 
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[00953 'J7Wxxa7H^*'>y^6cJ±^l 
e)/<y?$tl,zmt&2r><Drt>7BankO, Bank 

it 1 1 * v y V v x a T K V X £ SJ 7J L . 'J 7 U ••/ x 
a T H l-A* «7 y * 6 d U3£ 2 ? ff tJg-fS 2 O 
WA'y;Bank2, Ba n k 3tfc»t£ y^UrSo. 

[0096] 'j7l/7yiTHl/X^')^6c, 6d 
tfv vf iU>0 1 6 tiSSitS J: 3 fc«3(fc*ttS*i.fc>< 

FCLK£A7jU -E-cO^*fie*cO«ffii:|a|«tU-C'J 

Sftfc^T{i2ocOVN'y^BankO, Bankl££ 
St, ^CDAy^PtfcVvc^-POAy^Bank 
2, Bank3^$5l:. 'J 7l/-yi'a-t&iot;>!?'7 
yh7yT#=5:$iii>. 

[ 0 0 9 7 3 X4 y+1 3ditXA vf- 1 7fc|iI8t» 
tg-TS. Ay?7 KUAA-y 7t4 atATJSiti^Ky 
17YVXK A<0>*V- H 1 4 a/M^&Ay^TK 
1/Xint. BA<0>i:LT£i££irCfc9, KM! 

0 N ORM A L#vS1£fkLT^I>*§£t{i<rit£ V- 
Hl 5a^5^rs. 

[0098] X>(7fl3e JiUJS^Jg 1 (3i*£*lfc 
X4v + 1 3afcR«t«t&tS. Ay?7Hl/^7 
7r4 btA*SiX?t>'N'y^rHUXBA<l>^y- 
h*14bv\rtS?A'y^THl^7.i nt. BA<l>tt 
Te^$itt*3>), ■MWt**NORMAL*«iStt'(kL 

Tv^^tJiiii&y-H l 5b"t&jtU Ay? 'J 

7l^7i/af^BANKREF a^ttftLT ^S 
tJid ii£ /- H 1 7 U -y ya^ V^i^ft^* 
REFADDt LTfSS"?"S. 
[00 99] ISfttl^NORMALtfiStt-fcLT^S 
*£tl±. rtS/<V?7KW.*i nt. BA<0 : 1> 
ii^TYUXi nt. Add<0 : 1 0>fc£t;*t 
V7l/4MEW\5-z.L>tl^ 4O0>A*y?Wv#itAH>) 
lff**f&££it£. 

[0 1 0 03 ji^<!03j--M)7U yj/j.3VyF*5A7] 

^jL^n-y^0REFCLK*<igtt^iT-l». fl&fcOJg 
H* 1 tiSftS 'J7l"yy ifl#* R E F OftBE t H«fc 

ef. Add_C<0: 1 0>&tf y7^•yy.l>'^*y:? 
ft-fi•Ref. BA_C, J)SVMi;U7P-y^afi^i-tR 
ef. Add_D<0: 1 0>&lPj7W-yy.3.Ay? 
ft-f-Ref. BA_D#.* ; Ey7I"fMEM'\i: 
itS. l^W'-yi'a^y^fl-tRe f . BA_C, Re 
f. BA_D<2*it^ftm>'N>?&&t^2Ay;78 
tfc^TU7l^>yxA<7)it^i:^SA'y^5rJ|^L. ft 



*W8ffi<r)V7\/-yi/^y?fi^Re f_Add<l 
l>t**(S-f&. ftot\ »g**ifclo^)Ay^fc-3 
V 1 'fs%<r)* * >J y 7 W -y ^ a Sit S> . 
[0 1013 U7Uy^jLfi^<^REF*<vgttfl:-f-S» 
t, 7.4 -yf-1 1. 1 ZW7V -yvz-TY-VXii^V 
9 be, 6d£3£5t3i#?U U 7l/-y j/.a.?cr>y?0 
R E F C L $ itfctfW 'J 7 y i/ j. 7* H 

-7y^Sr*»7yhr y7*1-|.. #«7yK7 y rSitSft 
t»J7l"y v-i>Ky?ft-§-Re f . BA_C, Ref. 
BA_D<7)ffi#3UH-&<DT\ 4o?)Ay7U:Bank 
0, Bank2. Bankl, B a n k 3 tgfftSitS 

[0 1 023 ttz. ji«£0-fe;l/7U7t- y^i3-7yK 
A<A7j£it£l§£tl;L y7WS/*fI#4REF s 'J 
7l/7i/a^07?^REFCLK tjD^.T -fe/W7 U 7 
W y ^^fl-f * S RE F tvSttittS. ilft?):*- h 'J 
7 1/ y XiCO^fc R«t LT 4 OW^^iO ^ *>C9 1 
O^Ay^tftg^Sit, fW^^Wlff^t'J-t^ 
vartW-fS . -fe^7 "J 7 W -y S/.xfl»* 
S RE Ftf)vStt-fttg"3V>-C-fe/W7 U 7 1/ -y >-jt.:M V 
7fc J: -jTIHWt** T I ME RtfiSttltL . 'J7U7 
i'ift-f tf-REF. 'j7l/7ya;D7?^REFCL 
K&tf-tr/l/7 'J 71/ y v-ifl^* S RE F^Jgtt-fb^ 
I^SfU -t^7y7U--yv-ii|!?7<03VyH* 4 A7J$it 
!>^-C'4Ofi0yN*y^*TOy 7k -y xaCO^fc^rOo 
0 1 fi^CO 'J 7 U -y o.^ 0 il$itS . 

[01033 *t«i*tw*<o«ft, ap^»-*o2/N' 

y^W^'j7U-y^A-ri.i!j^tO^Tlft^'tS. - 
^■O2A'y7<0^<0Jf-hy7L'-y^arj'7yK (JMT 

r2A^^-hij7l'7ya37yKj ) \tmnm 

/CS= "L" . /RAS= "L" , /CAS = 
"L" s /WE= "L" , CKE= "H" , Add7— 
Add 10 = "H" TJ>I>. ZV>b*rty?7VUXB 
A<l><?5fflS-|6^-rS. 

[0 1 04 3 2A'y?t-M)7l/7 5^A37yWA 
7jS*tfc*&tt. QK 1 aWaJTJ-fS U 71/ y ^^11-^ 
0REF, 'j7l/7ya^07?*REFCLK^ 
^■f. ^>^y7l/yi/if|^0BANKREF#jS14 
•fb-tS. Sot« XA -y^-1 1. 1 2$r^Jffll-f&y7l/ 
-y is^y RE F A D D t LT^> ^ 7* H 

WXBA< 1 >^ffi*»*«ffl $ ilS „ 

[0105] ^-f-yf-1 1. 1 2tiKy?y 71/7ya 
B A N K R E F Ifixtmc IX V^S^ tti 'J 7 W 
•yj/AAy^ift^fi-^^RE FADD^XltSfoT y 7 
U yi/jLTKU^^y^ec , 6 d<0^"f tllr-Htf 

[0 1 06 3 fc^tf'N'y^^U-yi/aft^BAN 
K R E F l± 2 ^> ^3j-- h y 7 U -y x jl 37 y H ATI** 
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il*jV9$c. 6dC0-UZ/i*;y\'T'yTt&. fci 
X 2 A'y? 'J 71/ y <sa.v?> VtfXjjZivtz®£lZfli 
fcZtl&JOrTVUXBAK 1 >Sr@^l)C: b 

S*i**>Ttt$r< . -*<OA>^p^atl>2o<7)A> 
?£•£:§:(;: 'J7y 7 y*U ffi^r<7)A>^apCS-tl>2 

[0 10 7] tti. -Jjcr>2^>7<7>*cr)-t)\s7 V Vis 

Wfc. /CS= "L" , /RAS = 
"L" . /CAS= "L" , /WE- "L" , CKE = 
"L" , Add7-Add 1 0= "H" X'bh. ZCOb 
S A'y 7 7 FUXB A< 1 XOttSrRJ&t*. 
[0 108] 2A'y^-b;P7'j7l/y>'jL3VyKcOA 
THci*).. 2A'y?jj—hy 7yyy.a.3VyK#A:*J 
$i!3t^HiDi.Tgt-t:/U7'j7U-y>'j.fl^^ SR 
EFtJSttflrTi. *UC, ^-h'j71/7^iW^ 
t H t «fc 5 LT fi£ U: a' y ? <o 1 ?t<D* =e 'J 
U7U-yi/iSixS. ^t-f-^TIMERtioTU 
7U- y^j.*^0jg$flS^, Wj7U7Xi)?7 
<93vy F#A7l£*U> 2 TfDlSk 2A'y^t;P7 y 7 
V y> F4>A7Jl$£i3ttl> »J 7 \y ••/ is j-A'y ? 

f££d^REFADDiDtttrt^T'*>&<9T\ -£<9 
A'y^filfcflt-tS 2o»A-y7tfc^T3c5t'J 7U y 
yatffrMtSVC&i.,, 

[0109] &±ffm<<z^mm<r>mmx'\i. m&>» ? 

i/7y aMftbmXfcth 2 r><nKv9<rm<ryg5.<ri y 7 
l-yx.**, S^WA'y^gfw— 3tcJ3V>THtT-r«»- 

1gScWA'yj?gfc7)<fii^fc^Tr^-fe^*'TTIIi:^ 
4. L*>k5!SS<7)»®l<7)J: 3fcv\-y?$fc»j7y yy 
iTH^^^y^SriS^Ji^fcit^t-Sfc. f77 

[oho] mm<mi&5. m&<mmTs.4x-&. 

h *> a* y ? Or- 9 £7 9 -fex LT HB+tcffiflV* 
y;?£ 'J 71^>y ya^l><ri^ftfc£l>ffl£^Uv:. 
U>U 'J 7U 7 ya»W\>?!!i57?t^$W 

18=5: y 7 1/ -y y *®ftwm%m # • et*aj 

7l/-yxju$fiTV>SCi>}e|^-f. -e-<7)y7l/-yj/a4' 
OA'y ? #7 ? -tr X $ *ifc*6lcii £ *l Sr«» t -f 5 £ 

* * y Tujtmm 5 #«tt-fbfi^« ac T5-5?ftT 

i£*t£i0g$-fr3>rt:* , XOb u s yfi*5-£**y Tl/'f 

[0 1 1 1 ] 01 l«i*^BS^H^c7)»©5t*>^6S 
DRAMc7)©JtBH?^«$-^t7*D-y^lTj>4. *H 



#,nii Mtzmmm i t^sfu. s d r amkh 

LTSffl tlX v * * . 

[01 1 2] 5 fc, lAV?ij7l/7J/a37 

yF#A7JSitfci§£{;:<i. y7l/-yyaA'y;?|S5gfi 

R E F A D D#y 7 U 7 j/a $fi.3> A'y ? 
4. <£Of£, y7k>yya$^TV%|,A'y^*<r^-feX 
S*ifc*afctt. «tt<fbfi^ACT#iStt<bU 'J 7 
1/ 7 S/a A'y ?tfc£fi^<* REFADDtPI tffitf>l*J& 
A'y^THVxi nt. BA£»-3WC;>< ; &y7Wf&IJ 
ffli 0S8 5 *< y 7 U y y a $ ixt v *h a* y ^ $r mm b L J: 

[0 113] £C0ia^«^t»iy7W-yi/iitl^Sr» 

^ffd^t^f^^V^. ^£t\ y7U-y>- J LffiH4', 
tti>*> 'J 7 P y y a fi|# <^ R E F #*Sttft § lr v& 
IHia+fc. y7b-yyaA'y^|5^fi^REFADD 
fcrtlSA'y^rHUXi nt. BA (##3fc<0»?8£H 
SfeW^SI4 (CJiffl-r.S.^lC(i int. BA<1>)*< 
n W>9 T H UX £ jK-mCvStt-ftf* busyl^ 
^BUS Y 5: iUTrf 4 fcf) fc E x - N O Ry- hRl/A 
HD?-htfmit>tlX^Z>. 
[0114] X*VT\sJMW®&5lib u s yfl^tf. 
BUSY£A7lL» £*l*«SSttfl:LT^S«^fcUStt 
"(bfi^^ACT^iStt-fb^lSlffi^S. ^Ci^T, - 
9 <nW y 7 1/ y i/ a 3 *IT V ^B*(C >J 7 W y 
ya+oAy^^r^-txSii^^T't, IES : 5ry7 
WyalwmffcfU. 

[0 1 1 5] r^bu syfi^-^BUSYSr^gPtajTJ 

Lr«ttftfi-^*ACT<o«Htfl:fct,ftfe-fr^H:-*"C 
4. 

[0116] 

[^oSS*] tLLOidK. *fBHKJ:<itf, W< 
y^^EcoSDRAMfcfcv^T. JbSA'y?of-?C 
77-feX LTV^MHatpfcfaWA-y ^ 5r y 7 1/ >y y jL-t 
*£k3ft«rifii:**fcft, y7y-yyitM^2r^tt 
S R A MO J; 3 ^*^TIgi: ^4S6m#J>4 . 

[0117] zvmn* *>nim 1 t^snffls^ 
*«Mtcj:#itf. y7y>yy A i6^{i^y7y-yy 
ittf^fc. o t^c ^ffl^ y 7 y -y y a »f^c7) 2 oico 
v^-ctr ozt wx'% 1 . y 7 y -y y aifif^rnA-y 
tcWffi-f 4 y 7 y y xaTF y^^y ^#X5 
ustRsn, -eos^y7y-yya7Fyx* { Hfr^ 
s^4A'y^sf<?)S5-3S5:^y7y-yya-ri, 
c b tfx-z 1 . 11:, im y 7 y -y y A»^r<i^s 
fifcxj^SMcttje-f «. y 7 y 7 y A r nyx^^y^ 
cr)KtHeMZti&<7)X\ ti&ztitzrtyfWztsvxm 
tth'fto y 7 y 7 y a s-nsy^-r h z t 4 . 

[0 1183 £W>1<03*>it*«2tC*>*»4R»S^ 
«WE1fifiS(c . *- K4s 7 h^(c-B «j 7 y 7 
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t,zti^x8&2tix^&cox\ imvyi'-vi'j.mmz 
&^xtm>ty-7T}ti<zi:Vi%.-th'£mtf&\ 

mmtt§&imziifui. Tv+v-itziihKZJty? 

t^ivv -v i/*-tKZJ<y? tLXy y *\s}mz&&2 
tl&COX. WkV7l'-v>'3.mEl l Zii\-iX$m><>>'77 

[0120] ^<n?m<F> o *>ts*^4 izfrfr&mmm* 

my?mzWi»hmm<. 2ix'&k>&. *ix 
&'<y?mzav$>®fknmm^y?ii. muwvis 

•y oT U 7 U >y ^JL-f It . 

C0121] z9X^5%wm5&riptMm.* 

MMl'mmzXtUf. U 7 U-y yiW+»A*y 7tf 
7 ? -fc X $ *VC >;71/7 v al*^StXIE^# & 

zm-t&zttfX'Zz. 

[01] *^i03US«0^® 1 SDRAMO 
•WHKOflMtfciR^n >y :? . 

[02 3 ca»l a^rtSSflUSSrW^tSEffiHT* 
s. 

[03] *JHfr9SftO*HI 1 OMfcfcWwt* * 4 

[04 ] *^<oHMO»ffli2t*^l. SDRAMtf) 
M«B«flllR«r*^^n -y ? 0-C*>* . 
[05] BDKla(SBM$iiTIOKlb»|Rttt&ia 



[06] X^f -yf-l 3bc7)fl|SS:^i-|sl880-CJ>S. 

[07 ] *!6Hg«0||JS£0}g©3 S D RAMcO 

»lfflaiO«l£^*-r7'n y ?0T'*6 . 

[08 3 7^f»/fl3c ?)ltJ££^-tlI]&0T-J>£. 

[09] 4»/<y^*^fil^Sixl.SDRAMS:2 
t'yhW/\>?7KUXBA<0 : l>-C^-fl»®S 
Z*iW$fflX'b&. 

[0103 *^Hfl^iaft0^ffi4 SDRAM 
**mSnm&&Zt 7n -y ?0T-£>S . 

[0113 *^£0Hte^©5(C*^l» SDRAM 
<^J8ISBO«j££^-t7'n -y ^HTft 4 . 

[0123 mm&mTfrtf.J 5 y^f-v- hT'J) 
S. 

[0133 
S. 

[0143 
S. 

[0153 
[016] 
[017] 

&0T-*>&. 

6a~6d ^U'yyaTFWW. 11. 1 
2 ^7f> 4 2, 4 6 7>yf-®8&, *REF 'J 
7V7^afif. <£B ANKRE F Ky^^U'yi' 
a<t^ <£REFCLK Vy\s vi/*.?U-y9 . 



«!*<7)Sirj$r*-t7'a -y ? arc* & . 
aaw«WB**ty n >y 9 mx-b h . 



in 



[09] 



ezt.CLK 



/CS /RAS /CAS /WE CKE 



Add<0:10> 




0BEFCU 



£ RfiPADD 



BA<1> 



j 



0 BANKBBF 



BA<0> 

0 1_ 



BankO 


Bankl 


Bank2 


Benk3 



1 1 



-Ref.Add.B <0:i0> 
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[02] 



la 



int. CUC 

/CS /RAS /CAS /WE CKB 
LI ^ L2 L3 ^ L4 »| L5 [* Int.Add<10> 



int.Add<7: 10> 




g g g g 



A ACT 0 WRITE ^ READ 0 PCC 
# NORMAL 




* BANKREF #BEF 0SRBP ^) RBFCLK 



[03] 



t2 

I ! I 



t3 



15 



i i i i i I 



i i i i i i i i 



i i i 



/CS I 



I III I I I I > I i 
I I I I I I I I III 



I I 
I I 
I I 



i i i i i i i i 

: i i :Vi/ 

i i i i i 

«T\i/i — i r 

i i i i 

i i i i i 



i j | \ ! / ! \ i / i 

I i s i i 

T 1 I IV l 

lilt 
l I I l 
I I l I i I 



I i i 



ru/rw 



i i i i i i i i i i i i i i 



DQ 



i i 



i 



!3o 



m 



i i i i i 



Ref.Add : Add7~l0=" H" 



[06] 



[08] 



13b 



0 NORMAL- 



15- 



- # MDDESET 



13 c 



0 NORMAL- 





42 





|x-14 



45 



int. BA 44 



BANKREF 



-0PCGBANK 
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